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Background: Therapeutic angiogenesis is a new treatment option for patients with chronic limb ischemia. However, thorough evaluation of its 
effect is hampered by the lack of reliable diagnostic tools for limb muscle perfusion assessment. Magnetic resonance imaging was shown to be 
accurate enough for this purpose on small groups of untreated patients.
Methods: 30 patients with Fontaine IIb-IV atherosclerotic limb ischemia who were not candidates for surgery or endovascular treatment were 
randomly assigned to receive vascular endothelial growth factor (VEGF) gene therapy (GT, n=16) or conventional treatment (CT, n=14). All subjects 
underwent 2 identical MRI examinations of the lower extremities on a clinical 1.5-T MR system prior to and 3 months after the treatment. 
Gadolinium contrast was infused at rest and at peak exercise. The MR protocol included contrast angiography flow measurements in tibial arteries 
and dynamic contrast-enhanced perfusion imaging in calf muscles to determine area under the curve, maximal relative flow/perfusion and time-to-
peak. Patients were also assessed by transcutaneous oximetry, treadmill test, duplex ultrasound and (in part) by quantitative angiography.
Results: 3 months after treatment GT patients demonstrated significant improvement of calf muscle perfusion and tibial blood flow at peak 
exercise, accompanied by the improvements of walking distance and ankle-brachial index, while angiography revealed a significant increase of 
collateral network. No change of clinical or laboratory indices were found in CT group patients. MRI-assessed muscle perfusion strongly correlated 
with walking distance, ankle-brachial index, tissue oxygen pressure and collateral density. Tibial blood flow correlated with site and degree of limb 
artery obstruction. The only correlate for Rutherford clinical improvement score was increment of muscle perfusion.
Conclusions: Muscle perfusion assessed by contrast MRI strongly correlates with functional capacity, collateral circulation and overall clinical 
effect in patients with chronic limb ischemia. This method may be useful in the study of novel therapies for chronic limb ischemia.
